Bismuth-mediated disruption of the glycocalyx-cell wall of Helicobacter pylori: ultrastructural evidence for a mechanism of action for bismuth salts.
The mechanism of bismuth's bactericidal activity against Helicobacter pylori was investigated using transmission electron microscopy (TEM) and analytical electron microscopy (AEM); time-kill kinetic methods evaluated the effect of excess divalent cations. TEM analysis of untreated H. pylori revealed a normal morphology. In contrast, H. pylori exposed to bismuth salts had swollen, distorted cells with membrane-cell wall blebbing and a cytoplasm containing electron-dense, sometimes crystalline aggregates. By AEM, swollen cells contained bismuth at the cell periphery, whereas bacillary forms contained cytoplasmic bismuth localizations. Time-kill studies showed that the bactericidal activity of bismuth could be prevented by pretreatment with divalent cations. The effects of bismuth salts on the glycocalyces-cell walls of H. pylori with reversal of bactericidal activity by divalent cations are identical to those produced by other polycationic agents on various gram-negative bacilli. We conclude that disruption of the glycocalyces-cell walls of H. pylori is one mechanism of action for bismuth salts.